We compared the functions of problem behavior identified by (a) a functional analysis (FA), (b) an interview-informed synthesized contingency analysis (IISCA) that was informed by the results of an open-ended interview and a structured observation, and (c) a standardizedsynthesized contingency analysis (SSCA) in which we synthesized three common functions of problem behavior across 12 individuals in a controlled consecutive case series. We then compared outcomes across assessments. The FA was sufficient in identifying the variables maintaining problem behavior for 11 of the 12 participants, replicating the findings of Fisher, Greer, Romani, Zangrillo, and Owen (2016) . Error type (i.e., false positives, false negatives) and error prevalence were similar across functions identified by the IISCA and the SSCA, calling into question the utility of the open-ended interview and the structured observation that informed the IISCA.
contingencies is that the assessment may better reflect co-occurring stimulus changes in the individual's environment (Slaton et al., 2017) . In addition, the IISCA is an efficient model for determining whether problem behavior is socially reinforced . Isolating the contingencies reinforcing problem behavior, however, is likely to provide more precise information when designing function-based interventions. Likewise, decades of research have produced numerous refinements to FA procedures (e.g., experimental design, analysis format) that behavior analysts can readily incorporate if needed. Along with other considerations, these have prompted researchers to compare IISCA and FA outcomes. Fisher, Greer, Romani, Zangrillo, and Owen (2016) replicated the IISCA approach and compared its results to that of an FA for five participants. Both the IISCA and the FA produced differentiation for four of the five participants. However, the FA detected only some of the reinforcement contingencies synthesized in the IISCA for each of the four cases, suggesting that the additional contingencies included in the IISCA were irrelevant. Of the 11 contingencies synthesized in the IISCA, the FA identified only five functions of problem behavior. In other words, six of the 11 contingencies synthesized in the IISCA (54.5%) appeared to be functionally irrelevant according to the FA results (i.e., false positives). Across participants, the open-ended interview and the structured observation contributed similarly to these discrepant outcomes, with the open-ended interview identifying more functionally irrelevant contingencies (64.2%) than functionally relevant contingencies (35.7%) and the structured observation identifying the same percentage of functionally irrelevant contingencies (50%) as functionally relevant contingencies (50%). Missing functionally relevant contingencies (i.e., false negatives) was less likely across the two assessments but did occur for one participant's structured observation. Thus, combining results of the open-ended interview with those of a structured observation may identify irrelevant contingencies or miss relevant contingencies reinforcing problem behavior. Either outcome could be problematic when determining behavioral function.
One interesting finding of Fisher et al. (2016) was that, for four of the five participants, the IISCA synthesized escape and access to attention and tangibles (i.e., three common social functions of problem behavior; Beavers et al., 2013; Hanley et al., 2003) . Had the researchers simply tested a synthesized contingency consisting of escape, attention, and tangibles instead of conducting the open-ended interview and the structured observation, the synthesized contingency would have closely resembled that of the IISCA for 80% of the participants. Such a standardized-synthesized contingency analysis (SSCA) would have included only one additional functionally irrelevant contingency than the IISCA across all participants. This finding, although limited to a small number of participants, suggested that the combined information from the openended interview and the structured observation was unnecessary to design the test and control conditions of the IISCA.
Because the open-ended interview and structured observation used by Fisher et al. (2016) to inform the IISCA did not identify all of the functionally relevant contingencies and often identified functionally irrelevant contingencies, we questioned whether the results of an SSCA, uninformed by either of the two sources, would approximate those of an IISCA. Therefore, we compared the results of (a) an FA, (b) an IISCA that was informed by the results of an open-ended interview and a structured observation, and (c) an SSCA in which we synthesized three common functions of problem behavior across 12 consecutive individuals referred for the assessment and treatment of problem behavior. We did this to address questions about the necessity of synthesized contingency analysis for determining the function of problem behavior and to determine the utility of the open-ended interview and structured observation used to inform the IISCA.
METHOD

Participants, Setting, and Materials
Twelve consecutive children 1 referred to a university-based clinic for the assessment and treatment of severe problem behavior participated. Each participant attended the clinic 5 days per week for 3-6 h per day. Table 1 displays participant demographic information and behaviors targeted. This study reports the data from all participants enrolled, satisfying the requirements of a controlled consecutive case series.
All sessions occurred in padded clinic therapy rooms (approximately 3 m × 3 m) equipped with one-way observation windows and followed the safety precautions described by Betz and Fisher (2011) . Most rooms contained a table and two chairs (sometimes removed to increase therapist or participant safety) along with session materials relevant to each condition. For the FA and SSCA, the stimuli were identified from a brief, 8-item interview (available upon request) commonly used in our program. For the IISCA and the structured observation that informed the IISCA, we used the results of the open-ended interview described by Hanley (2012) to identify stimuli for the relevant test and control conditions. However, if the results of the openended interview failed to identify suitable materials (see below), the results of the 8-item interview informed the IISCA. These procedures resulted in our inclusion of highly similar demands and tangibles across analyses for a given participant (see Table 2 ). Topographies of attention (not included in Table 2 ) also tended to be highly similar. This high degree of overlap in condition stimuli helped ensure that assessment outcomes were not impacted by the inclusion of idiosyncratic stimuli available in only a subset of the analyses.
Measurement and Design
Trained observers collected frequency data on problem behavior using laptop computers with DataPal (a beta version of BDataPro; Bullock, Fisher, & Hagopian, 2017) , which converted response frequencies to responses per min. Self-injurious behavior (SIB) included head banging, self-hitting, and self-biting. Aggression included hitting, kicking, biting, and throwing objects at the therapist. Disruption included hitting, kicking, biting, or destroying objects, overturning furniture, and swiping materials off surfaces.
An independent second observer collected data simultaneously with the primary data collector on at least 20%, 22%, and 13% of FA, SSCA, and IISCA sessions, respectively, for each participant. Sessions were divided into 10-s intervals. Each interval was scored as an agreement if both observers recorded the same number of responses (i.e., exact agreement within the interval). The number of agreement intervals were summed and divided by the total number of intervals within the session. We then converted the resulting quotient into a percentage and calculated the mean interobserver-agreement coefficients for each participant's FA, SSCA, and IISCA. Mean coefficients averaged 99% (range, 98-100%) across FAs, 99% (range, 95-100%) across SSCAs, and 99% (range, 93-100%) across IISCAs. Across all participants, no coefficient fell below 1 Case 3 later participated as Samantha in Briggs, Akers, Greer, Fisher, and Retzlaff (2017) . None of her data overlap across the two studies. Case 6 later participated as Marcus in Fisher et al. (2018) . None of his data overlap across the two studies. Case 10 later participated as Teddy in Greer et al. (2019) . A portion of his FA (published in its entirety herein) is duplicated in Greer et al. for treatment-evaluation purposes. Several cases later participated in other treatment-oriented studies that are currently ongoing. 73% for any topography of problem behavior during any session.
Across the FA, SSCA, and IISCA, we used a multielement design to identify the function of each participant's problem behavior. The experimenter randomized and counterbalanced the order of the three analyses across participants to control for potential sequence effects. Board Certified Behavior Analysts (hereafter called behavior analysts) conducted all interviews and constructed the IISCA conditions. Trained behavior therapists (ranging from the bachelor to postdoctoral level) implemented all conditions under the supervision of a behavior analyst.
Assessment Informing FA and SSCA
The experimenter used a brief, 8-item interview to determine what stimuli to include in the FA and SSCA conditions, as well as whether to screen for automatic reinforcement (Querim et al., 2013) . The behavior analyst conducted the interview with the caregiver prior to the FA and SSCA and asked the caregiver to report the participant's preferred toys and types of attention, the participant's leastpreferred academic tasks or chores, and a tangible that was not highly preferred to provide in the attention condition of the FA. Next, the behavior analyst used the results of these interviews to individualize the conditions of each participant's FA (e.g., by delivering the reportedly preferred form of attention within the FA), while keeping intact the individual reinforcement contingencies evaluated across FAs. Caregivers typically completed the interview in under 10 min (M = 8 min; range, 4-12 min). Note. ASD = autism spectrum disorder. For language abilities, 1 = no independent communication; 2 = single words; 3 = two-word phrases; 4 = short sentences; 5 = full fluency. PCS = picture communication system; ACD = assistive communication device; SIB = self-injurious behavior. *For Cases 11 and 12, we observed maintenance of disruptions during the consecutive alone/ignore sessions and did not reinforce this topography within the multielement comparison of the functional analysis or within the interview-informed synthesized contingency analysis.
Functional Analysis
Prior to the FA, the behavior analyst reviewed the results of the 8-item interview with the therapist to determine which stimuli to include in the relevant test and control conditions and whether to forgo a screening procedure for automatic reinforcement based on the possibility of extinguishing attention-maintained problem behavior. All FAs were conducted based on procedures described by Iwata, Dorsey, Slifer, Bauman, and Richman (1982/1994) . Additionally, we (a) conducted a series of consecutive alone or ignore sessions at the beginning of the FA to screen for automatic reinforcement (Querim et al., 2013) , (b) equated the durations of the reinforcement intervals across the test conditions (Fisher, Piazza, & Chiang, 1996) , and (c) conducted the conditions in a fixed order (Hammond, Iwata, Rooker, Fritz, & Bloom, 2013) . The screen for automatic reinforcement was excluded when the caregiver indicated a high likelihood of an attention function of problem behavior during the 8-item interview (i.e., Cases 1, 2, 4, and 6). For all other cases, we excluded topographies of problem behavior that persisted in the screening procedure. Finally, we conducted at least three sequences of the fixed order of conditions described by Hammond et al. (2013) prior to ending the FA.
The experimenter modified the FAs on a caseby-case basis according to routine standards of care in our clinic, but such modifications were ultimately at the discretion of the acting case manager, which differed across cases and timepoints. Case managers also determined when to end each phase and assessment, based on their own interpretation of the data. No formal criteria informed termination of any assessment. When case managers determined that conducting additional series of the multielement FA was unlikely to clarify behavioral function, a pairwise design was often conducted (Iwata, Duncan, Zarcone, Lerman, & Shore, 1994) . This design modification occurred for Cases 2, 3, 4, 8, 9, 10, 11, and 12 . For two of these participants (Cases 2 and 9), we used testspecific control procedures (e.g., noncontingent access to attention but not a tangible) during at least one pairwise comparison. Finally, we reinforced precursors to problem behavior (Smith & Churchill, 2002) for a portion of Case Note. GMI = gross-motor instruction; RI = receptive identification.
2's FA to ensure that this participant's behavior repeatedly contacted the contingencies programmed across FA conditions.
Alone. The therapist left the participant in the room alone without session materials.
Ignore. The therapist remained present in the room with the participant but provided no session materials and no differential consequences following problem behavior.
Attention. The therapist provided 1-min presession access to a topography of attention reported by caregivers as being preferred and at least one tangible reported by caregivers not to be highly preferred. The therapist then diverted their attention elsewhere (e.g., to a magazine). Following problem behavior, the therapist delivered a verbal reprimand (e.g., "Stop doing that.") and then provided to the same topography of attention delivered presession (e.g., "I can rub your back again.") for 20 s.
Tangible. The therapist provided 1 min of presession access to at least one tangible that caregivers reported was highly preferred. The therapist then restricted access to the item. Following problem behavior, the therapist provided 20-s access to the previously restricted item.
Escape. The therapist used a three-step, progressive prompting procedure (verbal, model, and physical guidance) to guide compliance with demands that caregivers identified as nonpreferred. The therapist delivered praise following compliance with the verbal prompt (i.e., the demand) or model prompts. Following problem behavior, the therapist provided a 20-s break (i.e., removal of demands).
Toy play. The therapist provided continuous access to the same items from the tangible condition and the same topographies of attention from the attention condition. The therapist did not present demands and provided no differential consequences following problem behavior.
Noncontingent attention. The therapist provided continuous access to the same topographies of attention from the attention condition.
Noncontingent tangible. The therapist provided continuous access to the same tangibles from the tangible condition.
Standardized-Synthesized Contingency Analysis
The SSCA employed the same sequence of IISCA conditions suggested by Jessel et al. (2016): control, test, control, test, test. Additional test and control conditions occurred in an alternating manner. As with the FA, no formal criteria informed assessment termination; however, case managers generally attempted to keep the SSCA efficient. Results of the screening procedure for automatically reinforced problem behavior did not inform the SSCA.
SSCA test. The therapist delivered 1-min presession access to caregiver-reported, preferred forms of attention and tangibles derived from the 8-item interview (i.e., the same stimuli used in the attention and tangible conditions of the FA, respectively). After 1 min, the therapist ceased their delivery of attention, restricted access to the tangibles, and began presenting demands, identified as nonpreferred by the caregiver, using the three-step, progressive prompting procedure from the escape condition of the FA. The therapist delivered praise following compliance with verbal or model prompts. Following problem behavior, the therapist provided a 20-s break from demands and access to the previously restricted attention and tangibles.
Toy play. The control condition for the SSCA was identical to the toy-play condition of the FA.
Assessments Informing IISCA Open-ended interview. Prior to the structured observation and IISCA, the behavior analyst administered the open-ended interview (Hanley, 2012) with the participant's caregiver using the procedures described by Hanley et al. (2014) . The interview contained questions related to background information (e.g., language abilities), topographies of problem behavior, as well as potential antecedents and consequences related to problem behavior. In addition to the programmed questions, the interviewers often asked follow-up questions to clarify caregiver responses and to identify relevant stimuli for use in the structured observation and in the test and control conditions of the IISCA. The interview lasted approximately one half-hour (M = 27 min; range, 15-38 min).
Structured observation. The behavior analyst reviewed the results of the open-ended interview with the therapist to identify materials for each condition tested in a single, structured observation. If the caregiver failed to identify specific forms of attention or specific tangibles as being preferred or if the caregiver failed to identify specific nonpreferred demands, we selected those stimuli based on the results of the 8-item interview that informed the FA and the SSCA. The therapist conducted the structured observation by modifying establishing operations and programming putative reinforcers every 4 min across one continuous 40-min session, similarly to the structured observation used by Fisher et al. (2016) . The sequence of segments comprising the structured observation was (a) ignore, (b) attention, (c) noncontingent attention, (d) attention, (e) escape, (f) ignore, (g) escape, (h) tangible, (i) noncontingent tangible, and (j) tangible. The specific conditions included in the structured observation and the sequence of those conditions were identical for all participants with the exception that we individualized the contingencies to include participant-specific forms of attention, tangibles, and demands. The contingencies embedded within each segment of the structured observation were identical to those of the FA. That is, the structured observation was an abbreviated FA that tested for common reinforcers for problem behavior (e.g., automatic reinforcement, access to attention, access to tangibles, and escape from demands) but for which we did not make modifications based on incoming data, unlike the FA (see above). The therapist later graphed the results as a cumulative record of problem behavior and, with assistance from the behavior analyst, identified behavioral function, which we characterized by responding that occurred reliably in a given test segment and did not occur reliably in the relevant control segment.
Thus, these procedures attempted to standardize the clinical observation described by other researchers (e.g., Hanley et al., 2014) by conducting a structured observation with all participants. We did this for replication purposes and to ensure that each participant experienced similar observation periods in which the possibility of uncovering specific, putative reinforcement contingencies was equally likely across participants. However, doing so was a departure from the individually tailored, interview-informed clinical observation used elsewhere (Joshua Jessel, personal correspondence).
Interview-Informed Synthesized Contingency Analysis
The results of the open-ended interview and the structured observation informed the development of the IISCA, as was done by Fisher et al. (2016) . The plan was to synthesize all putative reinforcement contingencies identified by either source and arrange those contingencies for problem behavior in the test condition of the IISCA and to occur response independently in the control condition. However, only the open-ended interview informed the IISCA, as the structured observation never identified a putative reinforcement contingency not already identified by the open-ended interview.
Whenever applicable, we used caregiverreported forms of attention, tangibles, and demands from the open-ended interview during the IISCA test and control conditions. As with the structured observation, if the caregiver failed to report participant-specific stimuli for inclusion in the IISCA, we relied on the results of the 8-item interview that informed the FA and the SSCA.
The IISCA was based on procedures described by Hanley et al. (2014) , using the sequence of test and control conditions described by Jessel et al. (2016) . If additional test and control conditions were required, they were presented in an alternating manner. As with the FA and the SSCA, no formal criteria informed assessment termination; however, case managers generally attempted to keep the IISCA efficient. As recommended by Jessel et al., we used a series of alone or ignore sessions (Querim et al., 2013 ) when the openended interview or structured observation suggested that at least one topography of problem behavior was automatically reinforced. We excluded those topographies of problem behavior that persisted during the screening procedure from the IISCA. No other modifications were made to the IISCA, and no other interviews or structured observations were used to inform any revisions to test and control conditions.
IISCA test. The behavior analyst designed the IISCA-test condition for each participant based on the putative reinforcers of problem behavior identified by either the open-ended interview or the structured observation. Prior to session, the therapist delivered 1-min access to the putative reinforcers. After 1 min, the therapist restricted those putative reinforcers and, following problem behavior, the therapist delivered those same putative reinforcers for 20 s. For example, the therapist restricted access to attention and tangibles and then provided these stimuli following problem behavior for Case 7. When synthesizing escape, the therapist followed the same three-step, progressive prompting procedure from the escape condition of the FA.
IISCA control. The behavior analyst designed the IISCA-control condition based on the open-ended interview and the structured observation. The therapist delivered the same putative reinforcers from the IISCA-test condition but did so continuously during the control condition. The therapist provided no differential consequences following problem behavior. Figure 1 depicts results for Cases 12, 5, 11, and 3, all of whom experienced the FA first. Following the FA, Cases 12 and 5 experienced the SSCA followed by the IISCA, whereas Cases 11 and 3 experienced the IISCA followed by the SSCA. We initially targeted SIB, aggression, and disruptions for Cases 12 and 11. However, both participants showed maintenance of disruptions during the consecutive ignore or alone phase of the FA, suggesting that this topography of problem behavior was automatically reinforced. In subsequent FA and IISCA test conditions, the putative reinforcement contingencies for disruptions were removed, as implied by Jessel et al. (2016) , along with corresponding disruption data from Figure 1 . Because the SSCA was "standardized" in that it arranged a synthesized contingency for the three common social functions of problem behavior (i.e., escape to attention and tangibles), but did not address automatic functions of problem behavior, we continued to arrange the putative reinforcement contingency for disruptions in the SSCA, as results of the consecutive ignore or alone phase did not inform the SSCA. The SSCA phases for both participants include data on disruptions.
RESULTS
Results of the FA for Case 12 suggested that disruptions were automatically reinforced, as evidenced by continued responding in the screening procedure. The multielement FA suggested that access to tangibles reinforced SIB and aggression, and a subsequent pairwise suggested that attention also reinforced these responses. Both the SSCA (which always tested for escape to attention and tangibles) and the IISCA (which was designed based on results of the open-ended interview and structured observation, tested for attention and tangibles) showed differentiated responding for Case 12; however, demands included in the SSCA, but not the IISCA, may have reduced the degree of differentiation in the SSCA for Case 12. Case 5 engaged in zero instances of problem behavior across the FA, SSCA, and IISCA (escape to tangibles). Therefore, we were unable to identify a function of problem behavior for Case 5. FA results for Case 11 suggested that automatic reinforcement maintained disruptions and that escape and access to tangibles reinforced SIB and aggression; however, responding was not always differentiated. The IISCA (escape to attention and tangibles) produced differentiated results for Case 11, whereas the SSCA produced high and undifferentiated response rates. Closer inspection of the specific topographies of problem behavior during the test and control conditions of Case 11's SSCA suggested that automatically reinforced disruptions partially masked the social functions of the other topographies of problem behavior (cf. Asmus, Franzese, Conroy, & Dozier, 2003; Saini, Greer, & Fisher, 2015) , and highly variable rates of aggression across toy-play sessions of the SSCA yielded an inconclusive result for the combined rates of SIB and aggression. We categorized these SSCA results as undifferentiated. Results of the multielement FA for Case 3 suggested that escape reinforced problem behavior; however, this function of problem behavior was not confirmed in a subsequent pairwise. Problem behavior did not occur in the IISCA (escape to attention and tangibles) for Case 3, but the SSCA produced differentiated results, despite arranging the same stimuli and contingencies as the IISCA. Variability in responding across test conditions that programmed escape from demands may have accounted for these discrepant outcomes. Figure 2 depicts results for Cases 9, 6, 2, and 8, all of whom experienced the SSCA first. Following the SSCA, Cases 9 and 6 experienced the FA followed by the IISCA, whereas Cases 2 and 8 experienced the IISCA followed by the FA. The SSCA produced differentiated results for Case 9, and subsequent FA results suggested that access to tangibles reinforced problem behavior. The IISCA (escape to tangibles) for Case 9 similarly produced differentiated results. The SSCA for Case 6 produced differentiated results, and subsequent FA results suggested that escape and access to tangibles reinforced problem behavior. The IISCA (escape to attention and tangibles) also produced differentiated results for Case 6. The SSCA produced undifferentiated results for Case 2, and problem behavior did not occur in the IISCA (attention and tangibles). The multielement FA was similarly undifferentiated for the initial six series of test and control conditions, after which point therapists began arranging consequences for precursors to problem behavior. Therapists discontinued this practice after four additional series when Case 2 began engaging in higher rates of problem behavior. Subsequent pairwise analyses suggested that escape alone reinforced problem behavior. The SSCA and the IISCA (escape to attention and tangibles) for Case 8 both produced undifferentiated results, and subsequent FA results suggested that access to tangibles reinforced problem behavior. Figure 3 depicts results for Cases 1, 7, 10, and 4, all of whom experienced the IISCA first. Following the IISCA, Cases 1 and 7 experienced the FA followed by the SSCA, whereas Cases 10 and 4 experienced the SSCA followed by the FA. The IISCA (escape to attention and tangibles) produced differentiated results for Case 1. Subsequent FA results for Case 1 suggested that access to tangibles reinforced problem behavior. The SSCA for Case 1 produced similarly differentiated results. The IISCA (attention and tangibles) produced differentiated results for Case 7. Subsequent FA results for Case 7 suggested that access to attention reinforced problem behavior. The SSCA for Case 7 similarly produced differentiated results. Cases 10 and 4 produced similar results. Their IISCAs (escape to tangibles for Case 10; escape to attention and tangibles for Case 4) both produced differentiated results, as did the SSCAs. Subsequent FA results for Cases 10 and 4 suggested that escape and access to tangibles reinforced problem behavior. more functions of problem behavior for five of the 12 participants (or 41.7%), and no function of problem behavior for one of the 12 participants (or 8.3%). Synthesizing the three common social functions of problem behavior in the SSCA resulted in fewer analyses with differentiated results. While the FA produced differentiated results for 11 of the 12 participants (or 91.7%), the SSCA did so for only eight participants (or 66.7%), despite 11 of the SSCAs including at least one functionally relevant contingency identified by the FA, which we considered the standard for determining functionally relevant and irrelevant contingencies. Differentiation was no more likely during the IISCA than during the SSCA, despite 10 of the IISCAs containing at least one functionally relevant contingency identified by the FA. The IISCA also resulted in differentiation for eight of the 12 participants (or 66.7%). Neither the SSCA nor the IISCA was sufficient to produce problem behavior for Case 5, similar to the participant named Sylvia in Fisher et al. (2016) . However, when problem behavior occurred, differentiation was more likely with the IISCA (eight of nine participants or 88.9%) than with the SSCA (eight of 11 participants or 72.7%).
The FA detected a social function of problem behavior for 11 of the 12 participants (or 91.7%). Because the SSCA always synthesized escape, attention, and tangibles, all SSCAs included these functionally relevant contingencies. Likewise, Case 2 was the only participant for whom the IISCA did not include the functionally relevant (social) contingency. When the FA detected an automatic function of problem behavior (two of the 12 participants or 16.7%), the IISCA was the only other assessment that detected this function.
Both the SSCA and the IISCA contained functionally irrelevant contingencies according to the FA results. Across participants, the SSCA synthesized 36 individual contingencies, 20 of which (or 55.6%) were functionally irrelevant. The IISCA synthesized 30 individual contingencies, 15 of which (or 50.0%) were functionally irrelevant. Despite lacking information from an open-ended interview and structured observation, the SSCA contained only slightly more irrelevant contingencies (55.6%) than the IISCA (50.0%). Across the SSCA and the IISCA, only two of all 24 synthesized contingencies (or 8.3%) included only relevant contingencies, both of which occurred with the IISCA (Cases 10 and 12). Additional information in Table 3 identifies false-positive and false-negative results relative to the functionally relevant contingencies identified by the FA. Bolded text in Table 3 indicates false-positive functions, defined as detecting a functionally irrelevant contingency. We calculated the percentage of false-positive functions by dividing the number of false positives by the total number of functions (including automatic functions) identified by the FA plus the number of false positives identified by the respective assessment. Italicized text in Table 3 indicates false-negative functions, defined as failing to detect a functionally relevant contingency. We calculated the percentage of false-negative functions by dividing the number of false negatives by the total number of functions identified by the FA.
All assessments identified false-positive functions, with the open-ended interview identifying the highest percentage of false-positive functions (46.9% of identified functions) and the structured observation identifying the lowest percentage of false-positive functions (21.7% of identified functions). The IISCA identified a relatively low percentage of falsepositive functions (28% of identified functions), which may have been a result of the IISCA producing undifferentiated results or no problem behavior in four of the 12 applications (or 33.3%). The SSCA identified a comparably high percentage of false-positive functions (40% of identified functions).
Data on the percentage of false-negative functions were more disparate than those on false-positive functions. Relative to the SSCA, which failed to identify 33.3% of all functionally relevant contingencies identified by the FA, the IISCA failed to identify 16.7% of those same functions. The structured observation failed to identify a higher percentage of functionally relevant contingencies (22.2% of functions identified by the FA) than the openended interview (5.6% of functions identified by the FA). All assessments over-identified attention as a functionally relevant contingency reinforcing problem behavior, and each assessment did so to a greater degree than for any other function of problem behavior.
We also analyzed discrepancies between the open-ended interview and the structured observation. The open-ended interview identified escape, attention, and/or tangibles as reinforcers for eight cases (Cases 2, 3, 4, 5, 6, 8, 9, and 11) for whom the structured observation did not.
Results of the open-ended interview matched those of the structured observation for only three cases (Cases 1, 10, and 12).
GENERAL DISCUSSION
We compared the results of three behavior assessments designed to identify the function(s) of problem behavior in 12 consecutive individuals referred for the assessment and treatment of problem behavior: (a) an FA; (b) an IISCA that was informed by the results of an openended interview and a structured observation; and (c) an SSCA in which we synthesized three common functions of problem behavior. One interesting finding of this comparison was that the FA was slightly more likely to show differentiation between its test and control conditions than was either the IISCA or the SSCA. Overall, the FA identified a function of problem behavior for 11 of the 12 participants (91.7%). Similar differentiation within the IISCA and SSCA was less common, with both producing differentiation for eight of the 12 participants (or 66.7%). Jessel et al. (2016) reported differentiation in responding across the test and control conditions of the IISCA for 30 participants, and a close reading of that study suggests that the initial results of the IISCA were undifferentiated for eight of their 30 participants. This translates to a differentiation percentage of approximately 73.3%. Interestingly, this calculation is quite close to that which we found when combining the IISCA results of the five consecutive participants enrolled in Fisher et al. (2016) with those of the 12 consecutive participants enrolled in the present study. Differentiation across IISCAs was approximately 70.6% for the combined data sets.
One important consideration when interpreting the findings of the present study is that we modified the FA, using procedures described in the literature, to facilitate the identification of relevant contingencies reinforcing problem behavior. Those modifications included (a) screening for automatic reinforcement (Querim et al., 2013) , (b) changing the experimental design of the FA (Iwata, Duncan, et al., 1994) , and (c) reinforcing precursors to problem behavior (Smith & Churchill, 2002) for a portion of the FA for Case 2. We made no similar modifications to the IISCA or the SSCA, short of conducting the open-ended interview and the structured observation to inform the IISCA.
In Jessel et al. (2016) , the authors reported modifying the IISCA test and control conditions for the eight participants with initial undifferentiated IISCA results. These modifications eventually resulted in differentiation for all eight participants, increasing the differentiation percentage to 100%. It remains unclear whether similar modifications to the IISCA in the present study would have yielded a higher differentiation percentage. However, neither Jessel et al. nor the available IISCA literature to date has described how such modifications to the IISCA might proceed. Any such improvement in the ability of the IISCA to produce differentiation would certainly impact its correspondence with other forms of behavioral assessment (e.g., FA). Precisely how correspondence changes following modification to the IISCA is a topic for future research.
A primary purpose of this study was to determine the utility of the open-ended interview described by Hanley (2012) and a structured observation by comparing the results of an informed IISCA with those of an uninformed SSCA. Recall that no structured observation suggested a function of problem behavior not already identified by the openended interview (i.e., information from the open-ended interview alone informed the IISCA for all 12 participants). In this regard, the utility of the structured observation in this study was minimal. The open-ended interview, although directly informing the test and control conditions of the IISCA, identified a high percentage of false-positive functions (46.9% of identified functions) when its results were compared to those of an FA. False-negative functions were much less common (5.6% of functions identified by the FA) for the openended interview than were false-positive functions. Perhaps one conclusion that may be drawn from these results is that although one may be highly likely to include functionally irrelevant contingencies within the IISCA by conducting the open-ended interview, the IISCA is unlikely to leave out a functionally relevant contingency.
Two additional questions that we hoped to address with this controlled consecutive case series concerned the necessity and sufficiency of synthesized contingency analysis for determining behavioral function. One rationale for synthesizing contingencies is that problem behavior may occur only under a unique set of synthesized conditions. In such a situation, analyzing individual contingencies within an FA likely would be insufficient to determine behavioral function. In contrast, a synthesized contingency analysis would be well-suited for evaluating such behavior. The synthesized contingency analysis did not appear to be necessary for any of the participants in the present study, replicating the findings of Fisher et al. (2016) . Combining data from the present study with those from Fisher et al. 2016 indicates that two of the 17 total participants (Case 5 in the present study and the participant named Sylvia from Fisher et al., 2016) engaged in zero instances of problem behavior in the FA. Neither the IISCA (Case 5 and Sylvia) nor the SSCA (Case 5) was sufficient for determining the contingencies reinforcing either participant's problem behavior. Although Fisher et al. did not conduct an SSCA with Sylvia, her IISCA entailed escape to attention and tangibles (i.e., the same synthesized contingency arranged in the SSCA). Thus, it is unlikely that a separate SSCA for Sylvia would have been sufficient to determine the function of her problem behavior.
Another tactic for addressing questions about the necessity and sufficiency of synthesized contingency analysis is through differential treatment analysis (cf. Iwata, Pace, Cowdery, & Miltenberger, 1994; Smith, Iwata, Vollmer, & Zarcone, 1993) . Applied to data from functional behavior assessments, differential treatment analysis entails either conducting concurrent treatment evaluations based on the outcomes of each assessment or systematically implementing one or only a subset of the putative reinforcement contingencies within treatment to verify functional control of each variable identified in the assessment (e.g., Ghaemmaghami, Hanley, Jin, & Vanselow, 2016) . We did not conduct such an analysis in the present study, as doing so would have required either (a) three distinct treatment evaluations for each participant, all conducted within close temporal proximity or simultaneously (e.g., by using a multielement or alternating treatments design) or (b) multiple reversals of different combinations of intervention procedures, given the large number of functions identified by both the IISCA and the SSCA. Ghaemmaghami, Hanley, Jin, and Vanselow (2016) recently used this tactic to affirm functional control of each contingency synthesized in a prior IISCA in which they showed that problem behavior for one participant did not reduce to clinically acceptable levels until each contingency synthesized in the IISCA was accounted for within the intervention procedures. Although methodical limitations (e.g., lack of experimental control in the treatment evaluation, missing FAs for escape and for access to tangibles) limit the extent to which one can reasonably deduce that each of the contingencies synthesized in the IISCA functionally controlled this participant's problem behavior, compelling examples of the need for synthesis do exist. For example, the participant named Diego in Slaton et al. (2017) is perhaps the clearest example in the published literature of an individual for whom synthesized contingency analysis produced useful information regarding the variables that maintained problem behavior. Nevertheless, the IISCA for this individual examined only one of multiple possible combinations of synthesized contingencies; therefore, it remains unclear whether each of the three contingencies synthesized in the IISCA was necessary for this individual. The studies by Ghaemmaghami, Hanley, Jin, and Vanselow (2016) and Slaton et al. (2017) highlight the difficulty in applying differential treatment analysis to the results of a synthesized contingency analysis.
Despite the somewhat common occurrence of automatically reinforced problem behavior reported in the literature (Beavers et al., 2013; Hanley et al., 2003) , the current investigation appears to be the first study to evaluate problem behavior maintained by automatic reinforcement using the IISCA. We evaluated problem behavior maintained by automatic reinforcement using the procedures Jessel et al. (2016) reported that they would have used had they encountered a case in which the results of the open-ended interview suggested maintenance of problem behavior by automatic reinforcement. That is, whenever either the openended interview or the structured observation suggested maintenance of problem behavior by yet Hanley et al. did not include reinforcement of precursors to problem behavior in their procedures. As such, we followed the procedures described by Hanley et al. and did not analyze precursors.
Fourth, as noted above, our structured observation informing the IISCA was an abbreviated FA in which we used caregiver responses during the open-ended interview (or the 8-item interview, if necessary) to select participant-specific forms of attention, tangibles, and demands for inclusion; however, the structured observation evaluated the same contingencies of reinforcement for all participants. Our decision to test these specific functions of problem behavior and to do so across participants was based on the procedures described originally by Hanley et al. (2014) who stated, "The analyst…provided and removed toys, attention, and activities as well as instructions during the observation" (p. 20). However, more recent studies on the IISCA have provided additional information on the observation and its role in the IISCA process. For example, not all studies on the IISCA describe having conducted an observation to develop the test and control conditions of the IISCA (e.g., Santiago et al., 2016; Slaton et al., 2017) . Of those studies that describe the observation process, Jessel et al. (2018) provided one account of this process by noting that the clinician "unsystematically arranged the contexts described as likely to evoke problem behavior" (p. 134). This quote highlights two potentially important differences when compared to our structured observation-an unsystematic evaluation of putative reinforcement contingencies and a focus on evaluating only those contingencies described by caregivers during the openended interview. Joshua Jessel (personal correspondence), a leading researcher of the IISCA approach, recently clarified that he evaluates within the observation only those contingencies (antecedents and consequences) reported by the caregiver and that he synthesizes only those contingencies within the observation that the caregiver reports to co-occur. If the caregiver does not report that multiple, specific stimulus changes tend to follow problem behavior, the therapist evaluates only those isolated contingencies reported to occur. When the caregiver describes distinct contexts in which problem behavior occurs, therapists conduct separate evaluations and develop separate test and control conditions for the IISCA (e.g., Hanley et al., 2014) . He also noted that progressing to the test and control conditions of the IISCA is dependent on developing some level of control over the occurrence of problem behavior and/or reported precursors during the observation (e.g., reliably occasioning reported precursors by removing the putative reinforcer[s] and reliably terminating reported precursors by reinstating them). Caregivers observe the entire IISCA process and suggest changes as needed. Future researchers aiming to make similar comparisons between the results of individual and synthesized contingency analysis would do well to incorporate these aspects of the IISCA process.
Finally, we combined the results of the open-ended interview with those from the structured observation to inform the IISCA and synthesized all putative reinforcement contingencies identified across the two assessments. However, the above discussion on the observation process suggests that an observation would rarely, if ever, identify a putative reinforcement contingency not already described by the caregiver during the open-ended interview. Despite this apparent difference, the contingencies synthesized in the IISCA for all 12 participants in the present study were identical to those the caregivers reported during the open-ended interview. One potentially important caveat, however, is that we synthesized all reported contingencies from the open-ended interview, regardless of whether the caregiver reported those contingencies to occur in isolation or in combination. Future researchers should pay careful attention to whether caregivers report putative reinforcement contingencies to occur in isolation or in combination and use this information accordingly when developing the test and control conditions of the IISCA.
